It has been demonstrated that birds of several passefine species show gonadal recrudescence within six or seven weeks, when given sufficient artificial increases in day length in late fall or in winter. Birds treated in late summer or early fall, however, do not respond. The period between regression of the gonad, normally at the end of the breeding season, and the time the gonad responds to photostimulation, has been designated the refractory period.
INTRODUCTION
Rowan (1929) observed in his pioneering experiments that Slatecolored Juncos (Junco hyemalis) exposed to stimulating photoperiods begun before November 1 at Edmonton, Alberta, exhibited an "irregular and slow recrudescence" of the gonads. Juncos given gradual increases in day length after November 1 showed a "regular and extremely uniform recrudescence." Although Rowan's experiments did not deal with gonadal refractoriness directly, these results indicated that a refractory period occurs in this species. Wolfson (1952a) has reported on the dissipation of the refractory period in the Slatecolored Junco. A systematic study was not undertaken, but responses of groups exposed to stimulating photoperiods between August 27
and November 8 compared with responses of other groups placed in 20-hour day lengths on December 4 led to the conclusion that the end of the period occurs between November 8 and December 4 in Evanston, Illinois.
Approximate dates for the termination of the refractory period in Junco, and is in the path of migration for both species. The birds were kept in a large indoor aviary until the start of the experiments. Experimental birds and controls were housed in Hendryx flight cages (24" x 15" x 19"), with a maximum of seven birds per cage. The experimental rooms and conditions and feeding were identical to those described by Wolfson (1954a) and need not be repeated here.
In order to determine when the refractory period ends for the population as a whole, several groups were exposed to highly stimulating 20-hour photoperiods beginning on successive dates. Four groups of each species were transferred at two-week intervals. The initiation and duration of treatment for each group was as follows: Three groups were pretreated with short days before being subjected to 20-hour day lengths to study the effects of such treatment on the subsequent response. A group of twelve juncos was treated with 9-hour day lengths beginning October 3. Thirty-one days later, November 3, they were transferred to the 20-hour room and treated for forty-eight days. They were autopsied December 21. Group 1 served as controls. Two groups of White-throated Sparrows were treated in the following manner. The first group was placed in the 9-hour room on October 2. Thirty-one days later, November 2, the birds were transferred to the 20-hour room and treated for forty-nine days. They were autopsied December 21. The second group was placed in the 12-hour room on October 1. Thirty-four days later, November 4, the birds were transferred to the 20-hour room and treated for forty-nine days. They were autopsied December 23.
Data were obtained on body weight, fat deposition, and reproductive activity. Weighing was done at two-week intervals. At each weighing birds were examined for fat deposits, which were recorded as little, medium, heavy or none (Wolfson, 1942 Age was determined by examination of the skull at the time of autopsy. By December 20 many immature birds have skulls that are completely ossified. Since all birds were killed after that date, only those with incomplete ossification were recorded as immature. Table 1 . Gonadal responses are given in Table 2 . These summaries mask the individual variation, which was marked in some cases as will be pointed out, but they exhibit well the differences between the groups.
RESULTS

Fat responses are given in
Fat Responses--Slate-colored Junco--Eleven birds of group 1 showed an increase in fat. The one that did not respond, :•414, lost 5.5% of its initial weight. The range of weight change was from --8.0% to +29.0%. The two males of group 2 that showed no response lost 1.1% and 3.8% of their initial body weight. The others gained from 1.2% to 26.4%. Body weight gain in group 3 was marked, ranging from 12.9% to 23.0%. In group 4 the increase was not quite so great as a whole. Individual variations, however, were greater, ranging from +6.3 per cent to +24.8 per cent. The controls showed changes ranging from --5.3 per cent to +14.0%. The latter bird, an immature female, was not as heavy as the others, both at the beginning and at the end. The birds pretreated with 9-hour days also showed great individual variation, ranging from --1.2 per cent to +25.7 percent. In the group pretreated with 9-hour days, the three males were at maximum, with testicular volumes ranging from 57.1 to 108.9 mina. The females that responded ranged from little to maximum activity. Ovarian weights ranged In the group pretreated with 9-hour days, the testes of the three males that responded were at stage 5. Two showed submaximum activity, the other maximum. Testicular volumes ranged from 24.8 to 114.0 mina. In males that did not respond testicular volumes ranged from 0.3 to 0.8 mina. One female that responded showed moderate activity, with an ovary weight of 14.6 rag. The other showed •ubmaximum activity with an ovarian weight of 23.0 rag. Ovarian weights in females that did not respond were 5.2 and 6.6 rag. In the group pretreated with 12-hour photoperiods testicular volumes ranged from 0.$ to 1.2 mina. Several were at stage 2, although all exhibited minimum activity.
Ovarian weights ranged from 3.6 to 9.2 rag.
Gonadal Responses in Relation to Fat
Responses.--Fat responses of juncos in groups 3 and 4 correlate well with gonadal responses. All birds showed gonadal recrudescence and increased fat deposits. Juncos of the other two groups were not as consistent. In group 1 several birds showed fat increases with minimum gonadal activity. In group 2 the only bird that did not exhibit a gonadal response had increased fat deposits and gained slightly in weight. Two other birds lost slightly in weight and showed no fat response, but gonadal response was evident.
The White-throated Sparrows, with few exceptions, lost weight during the course of the experiments. Three males and one female of group 3 showed both fat and gonadal responses, as did one of the males in group 2. No other bird of the first four groups showed both. Group 4 was consistent in showing maximum gonadal activity, no fat response, and considerable weight loss.
The control groups of both species varied in the amount of fat deposits. The only junco that did not show a gonadal response among the group pretreated with 9-hour photoperiods also did not show a fat response and lost 1.2 per cent of its initial weight. The other two birds that did not show fat responses gained a little more than 1 per cent of their initial weight. These changes are not significant. One male and one female of the group of White-throated Sparrows pretreated with 9-hour day lengths showed both fat increases and gonadal increases. Only one bird of the group pretreated with 12-hour day lengths showed a fat increase. It lost 11.5 per cent of its body weight.
No differences in fat or gonadal responses were found between age groups or sexes. The impression was gained, however, that the female juncos did not respond as strongly as the males. Juncos that were pretreated with thirty-one 9-hour days before transfer to 20-hour day length on November 3 showed both a fat and a gonadal response after forty-eight days of photostimulation. Gompared with the controls, the treatment with 9-hour days accelerated the dissipation of the refractory period.
Five out of twelve White-throated Sparrows pretreated with 9-hour photoperiods for 31 days before stimulation with 20-hour photoperiods showed a gonadal response. White-throated Sparrows pretreated for thirty-four days with 12-hour photoperiods gave no response to subsequent treatment with long days. 
